IT IS POSSIBLE to classify malignant lymphomas by their morphological features (Lennert et al., 1975; Lukes & Collins, 1975) . By using certain immunological markers, it has been shown that most cases of non-Hodgkin's lymphoma in adults are derived from B lymphocytes (Lukes et al., 1978; Habeshaw et al., 1979) . In children, however, T-cell neoplasms are more common, and recently a distinct clinical and pathological entity, lymphoblastic lymphoma of T-cell origin, has been recognized. This usually presents with supra-diaphragmatic lymphadenopathy with mediastinal involvement and pleural or pericardial effusions; marrow involvement is also common at presentation. Almost invariably there is progression to a leukaemic phase closely resembling acute lymphoblastic leukaemia, and CNS involvement commonly develops. The histological and clinical features have been described, and the tumours classified as either "lymphoblastic lymphoma with convoluted nuclei" (Nathwani et al., 1976) or "convoluted lymphocytic lymphoma" (Williams et al., 1978) .
In adults and in one child (Mann et al., 1975) histologically more pleomorphic variants of T-cell lymphoma have been described (Waldron et al., 1977; Pinkus & Said, 1979) . A small number of adult cases with typical histological features of lymphoblastic lymphoma have been reported (Jaffe et al., 1977; Palutke et al., 1977; Rosen et al., 1978) . However, T-cell lymphomas may be associated with a variety of histological patterns, and cannot easily be categorized into a single histological type in current classification (Habeshaw et al., 1979) . In this paper we have used Rappaport's classification (Rappaport, 1966) for histology, and have further categorized cases as T-cell lymphoma on the basis of immunological findings.
A recent report by Weinstein et al. (1979) indicating that aggressive chemotherapy improved the prognosis for this group of patients has stressed the importance of accurately identifying this group of lymphomas.
The purpose of this paper is to describe the clinical, pathological and immunological features in 5 cases of non-leukaemic T-cell lymphoma without marrow involvement. For comparison, findings in a typical case of childhood T-cell lymphomaacute leukaemia, and an adult B-cell lymphoma-acute leukaemia are described.
MATERIALS AND METHODS
Preparation and processing of samples. Peripheral blood samples were treated as described by Habeshaw & Young (1975) .
Pleural fluid was collected into 2% EDTA or lithium heparin. If the sample was bloodstained it was treated as a blood sample, whereas the clean samples were simply washed twice in TC199. Lymph nodes were received fresh from the operating theatre. Part of the node was taken for routine paraffin sectioning, part for glycol methacrylate sections (Sims, 1974) and for electron microscopy. Impression smears were made for cytochemical and cytological examinations. A small part was taken for immunological study (Habeshaw & Stuart, 1975) .
The details of the techniques for estimation of rosetting cells and detection of surface immunoglobulin have been described by Habeshaw & Younng (1975) .
To estimate heat-stable rosettes, the preparation was incubated at 37°C for 2 h.
Rosette counts were performed on cell suspensions by counting at least 200 cells. In addition, cytocentrifuge preparations were made from the rosette preparations. These were used for routine haematological examination or cytochemical staining. B cells bearing surface immunoglobulin were detected by indirect immunofluorescence using commercially available antisera (Nordic Immunological Labs., Maidenhead).
The percentages of T and B cells in this paper are percentages of non-phagocytic mononuclear cells.
Stains.-May-Grunwald Giemsa staining was employed for all routine haematological examinations. Imprint preparations were stained with periodic acid-Schiff reaction (PAS) and methyl green pyronin (MGP). Acid phosphatase (AP) was demonstrated as described by Li et al. (1970) (Burns, 1975 
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Methacrylate sections were stained with solochrome cyanine (Hogg & Simpson. 1975) .
RESULTS
The main clinical features are summarized in Table I . Cases 1-5 are cases of T-cell lymphoma without marrow involvement. For comparison, Case 6 is a case of typical childhood lymphoblastic lymphoma-leukaemia of T-cell type, whilst Case 7 is a B-cell poorly differentiated lymphocytic lymphoma with a leukaemic phase.
Morphological studies
On Rappaport's classification, Cases 1, 2, 4, 5, 6 and 7 were diffuse, poorly differentiated lymphocytic lymphomas, while Case 3 was diffuse, histiocytic lymphoma. All cases showed diffuse infiltration of lymph-node architecture and extension of tumour into perinodal fat. In Case 5 a second lymph-node biopsy showed localization of tumour infiltrate in the paracortical regions. The mitotic rate was always high.
Some T-cell lymphomas showed a prominent starry-sky appearance, with reactive histiocytes interspersed amongst neoplastic cells (Fig. 1) . Numbers of convoluted cells varied from case to case and were difficult to identify in paraffin sections. In 1-2ytm thick methaerylate sections these were more easily seen (Fig. 2). In Case 3 the tumour was composed of large cells with predominantly convoluted nuclei and prominent nuclei (Fig. 3) .
Special stains on formalin-fixed paraffinembedded tissue showed strong cytoplasmic pyroninophilia, but immunoperoxidase-stained sections were negative for intracellular immunoglobulin and lysozyme. Lymph-node imprints stained with May-Grunwald Giemsa showed similar cytological features in all cases examined (2, 4, 5 and 6). Sheets of large lymphoid cells with finely dispersed chromatin and round nuclei without obvious nucleoli were seen. Occasional large blast cells surrounded by a rim of deeply basophilic cytoplasm were also present. In cytocentrifuge preparations of lymph-node cell suspensions, cells with convoluted nuclei could be found in all cases, thouigh these were not obvious in sections or imprints.
In the B-cell lymphoma (Case 7) paraffin sections showed a diffuse infiltration of lymph node by large mononuclear cells with both cleaved and non-cleaved nuclei, the latter containing prominent nucleoli and with moderate surrounding cytoplasm (Fig. 4) . There was extensive capsular and perinodal infiltration, and a high mitotic rate. Imprints showed large lymphoid cells 10-20 lum in diameter with nuclei containing 1-2 prominent nucleoli and with variable amounts of surrounding cytoplasm. MGP-stained sections and imprints showed strongly positive cytoplasm. Immunoperoxidase-stained sections showed a small number of cells containing cytoplasmic immunoglobulin.
In Cases 1, 2, 3 and 7 examination of pleural-fluid smears and cytocentrifuge preparations showed a mixed population of small lymphocytes and large neoplastic lymphoid cells with frequent mitoses. Macrophages, serosal cells and a small number of neutrophils were also present.
Cytochernistry
The cytochemical findings on lymphnode imprints are shown in Table II . In all cases diagnosed as T-cell lymphoma, strongly positive single-spot acid phosphatase (SSAP) was evident in 80-90% of the cells (Fig. 5) Immunological studies on pleural fluids in Cases 1, 2 and 3 showed a high proportion of E-rosetting cells (Table III) . These were large lymphoblastic cells, some with convoluted nuclei (Fig. 6) . Variable numbers of cells with surface Ig were also present. These were small cells with capping surface Ig and with a polyclonal pattern of light-chain expression.
In Case 7 the E-rosetting cells were small, morphologically normal cells (Fig.  6) . The large lymphoblastic cells present did not form E rosettes, but had monoclonal surface Ig (IgM A) and intracytoplasmic Ig. At presentation patients had normal white-cell counts, except for Cases 6 and 7, which were leukaemic. In Cases 1-6 47 Response to treatment
The treatment schedules are summarized in Table IV . Patients 1-5 were treated with the combined chemotherapy regime including adriamycin, prednisolone and vincristine. In addition, cyclophosphamide was given to Cases 1, 4 and 5. CNS prophylaxis was by intrathecal methotrexate and cranial irradiation. The B-cell lymphoma (Case 7) was treated with mustine, vinblastine, prednisolone and procarbazine (MVPP).
DISCUSSION
In this paper we describe several cases of T-cell lymphoma, only one of which (Case 6) could be recognized by characteristic histological and clinical features of a T-cell lymphoma: mediastinal mass, marrow infiltration and convoluted-cell leukaemia. The two other paediatric cases presented with asymptomatic cervical adenopathy (Cases 4 and 5) and skin nodules (Case 4) with no evidence of marrow involvement or mediastinal tumour. On histological criteria, Cases 4 and 5 were classified simply as diffuse poorly differentiated lymphocytic lymphomas.
In our 3 adult cases, the first 2 were also initially diagnosed as poorly differentiated lymphocytic lymphoma, and Case 3 as histiocytic lymphoma. Although all 3 had clinical features suggestive of the diagnosis of T-cell lymphoma, none had marrow involvement at diagnosis.
These cases illustrate the heterogeneity of morphology in the T-cell lymphomas (Habeshaw et al., 1979) . Cases 1, 2, 4, 5 and 6 are of the convoluted, or lymphoblastic, cell type of lymphoblastic lymphoma, whereas Case 3 more closely resembles the large-cell type of T-cell lymphoma described by Mann (1975) and Waldron et al. (1977) .
In our 3 adult cases, despite the differences in histological appearance, they nevertheless appear to form a clinically distinct group of lymphoma with predilection for mediastinal and supradiaphragmatic lymph nodes and pleural involvement.
Difficulties in basing the diagnosis on morphological and clinical criteria alone are illustrated by Case 7, in which a young man with mediastinal and supraclavicular lymph adenopathy, pleural effusions, marrow infiltration and leukaemia, was shown to have a neoplasm that was clearly of B-cell origin. Histology in this case showed a diffuse lymphocytic lymphoma composed of cells with irregular nuclei, which were interpreted as being cleaved B cells rather than convoluted T cells only after immunological studies on blood and pleural fluid had shown neoplastic cells expressing monoclonal surface Ig.
The T-cell origin of the neoplastic cells in Cases 1-6 was confirmed by finding neoplastic cells expressing receptors for sheep red cells either in lymph nodes or pleural fluid. In cell suspensions precise identification of cells was difficult and cytospin preparations stained with Giemsa were necessary reliably to identify neoplastic cells with receptors for sheep RBC. Similarly in pleural fluid in Cases 1, 2 and 3, cytospin preparations were necessary to identify rosetting neoplastic cells and distinguish these from other cells. Further evidence for the T-cell nature of these cases was given by the strong focal or single spot acid-phosphatase activity of cells in lymph-node imprints (Catovsky & Enno, 1977) . In Case 2 Tdt (terminal deoxynucleotidyl transferase) levels in lymph nodes and pleural fluid were high, consistent with T-cell origin (Bollum, 1979) . No material from other cases was available for Tdt estimation.
Our findings show how a combination of clinical, pathological and immunological techniques are necessary for precise evaluation of patients with malignant lymphoma. This is especially true in younger patients who do not present with typical clinical features and where identification of the neoplastic cell type may have important therapeutic and prognostic implications (Schneider et al., 1975; Bloomfield et al., 1977; Rosen et al., 1978; Weinstein et al., 1979) .
The importance of recognizing T-cell lymphoma in the absence of leukaemia or overt marrow involvement has recently been emphasized by the finding that an aggressive approach to therapy induction and maintenance can achieve remission in most of these patients (Hausner, 1977) . Previous reports of treatment of T-cell lymphoma by conventional chemotherapy have shown a poor response, with rapidly developing resistance to therapeutic agents. However, using combination chemotherapy regimes that are effective in acute lymphocytic leukaemia, more encouraging results have been obtained (Weinstein et al., 1979) . Patients with leukaemia or marrow infiltration at diagnosis still have a poor prognosis (Catovsky et al., 1974) . Four of the 5 patients who presented with no marrow involvement are still alive at the time of writing.
